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INTRODUCTION
Burkholderia cepacia complex (BCC) is a well documented opportunistic pathogen in hospitalized and immunocompromised patients, particularly those with broad spectrum antibiotic therapy. [1] This organism is reported to colonize the lungs of patients with cystic fibrosis. A variety of human infections caused by BCC include bacteremia, septic arthritis, urinary tract infections, peritonitis and respiratory tract infections. [1, 2] The high level of intrinsic resistance in this organism, coupled with the lack of newer or effective antibiotics, make treatment options very difficult. [2] In spite of the infections in humans, these are labeled as animal and plant pathogens. It is widely distributed in natural habitats such as soil, water [3] and nutrient poor water. [4] As BCC is employed in the commercial industry for bio-control, bioremediation in toxic agents and as plant growth promoting agents, environment can be a reservoir for the acquisition of BCC infection. [5] B.cepacia was frequently encountered in nosocomial outbreaks due to contaminated disinfectants, [6, 7] nebulizer solutions, [8] mouth wash, [9] medical devices, [10, 11] intravenous solutions due to contamination of lipid emulsion stoppers. [12] A recent outbreak in an ICU was attributed to unopened containers of moisturizing body milk. [13] Reports of pseudo-bacteremia due to BCC has also appeared in the literature. [14] However, reports on outbreaks due to this organism from the Indian subcontinent is lacking.
We report a sporadic outbreak due to BCC which has occurred in the pediatric ICU of our institute, probable source being contaminated distilled water.
CASE REPORTS

Case report 1
A term male baby born to a primigravida with no adverse antenatal events was admitted on the day 26 of life with lethargy, poor suck and scanty urine output. The baby had tachycardia, respiratory distress, facial puffiness, epigastric pulsations, cardiomegaly, grade 2 systolic murmurs at the left lower sternal border and hepatomegaly suggestive of congestive cardiac failure with sepsis. Laboratory results showed polymorphoneutrophilic leukocytosis 
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How to cite this article: Antony B, Cherian EV, Boloor R, Shenoy KV. A sporadic outbreak of Burkholderia cepacia complex bacteremia in pediatric intensive care unit of a tertiary care hospital in coastal Karnataka, South India. Indian J Pathol Microbiol 2016;59:197-9. and elevated C-reactive protein (CRP). The diagnosis was confirmed when echocardiography revealed a large subaortic ventricular septal defect. Blood culture grew Acinetobacter species sensitive to aminoglycosides, meropenem and cefotaxime. Digoxin, spironolactone and humidified oxygen were commenced with ampicillin and cefotaxime. There was clinical improvement and white blood cell counts and CRP levels normalized. After a week he again became lethargic with increased oxygen requirements. This time blood culture grew B.cepacia. Commenced on piperacillin as per antibiogram, he improved and was discharged.
Case report 2
A 10 year old girl with rhabdomyosarcoma, on chemotherapy was evaluated for fever. Clinical evidence for sepsis or metastasis was absent. Laboratory investigations revealed anemia, leukopenia with neutropenia. Urine culture and microscopy were normal. Abdominal ultrasound revealed a hydroureteronephrosis secondary to the tumor mass. Blood culture grew B.cepacia and she was commenced on cefotaxime as per antibiogram and fever subsided.
Case report 3
An 18 month old toddler was admitted with fever and shortness of breath for 2 days. He was tachypneic with respiratory distress and diminished breath sounds on the right side. Chest radiograph revealed right upper lobe pneumonia and pneumothorax. Laboratory investigations revealed polymorphoneutrophilic leukocytosis and elevated Erythrocyte Sedimentation Rate. Mantoux test was negative. Blood culture grew B.cepacia. Treated with cefotaxime and gentamicin and was found to be well on follow-up.
Microbiological analysis
In the pediatric ICU, on consecutive days, non fermenting, motile, gram negative bacilli were isolated from the first two cases suspected of septicemia. Both the isolates were morphologically and biochemically identical. On blood agar, both grew as opaque, glistening colonies, non pigmented initially, later developed yellowish pigmentation and non lactose fermenting colonies on MacConkey agar. They were catalase and oxidase positive, oxidative acid production was observed with glucose, mannitol, lactose, sucrose, maltose, decarboxylated lysine and ornithine, resistant to polymyxin B and colistin. The isolates presumed as BCC were confirmed by VITEK 2 system (BioMerieux) by enzyme profile analysis. Meanwhile the same organism was isolated from another baby with sepsis.
An outbreak was suspected and strict infection control measures were instituted to prevent the spread of infection. Environmental sampling was done to identify the source and route of infection. B.cepacia was isolated from the door handle and oxygen flow meter. Further investigations proved that the source was the distilled water used in the ICU, which had been stored for more than 24-48 hours.
DISCUSSION
B.cepacia, formerly known as Pseudomonas cepacia was assigned to a new genus Burkholderia in 1992, in honor of its discoverer. Currently BCC comprises seventeen closely related species (formerly genomovars), belonging to the phylum Proteobacteria. BCC is a saprophyte commonly distributed in soil, water, fruits and vegetables as well as contaminants of pharmaceutical preparations, medical equipments etc. In our case series, identical isolates obtained from the door handle and oxygen flow meter, aroused suspicion of another original and common source. Detailed investigations were conducted in the ICU and the source of infection was traced to the distilled water used in the ICUs. These water samples were dispatched from the central water treatment plants in large containers to the ICU and used in procedures such as nebulizations, humidification of oxygen and flushing orogastric tubes etc.
Regular periodical environmental sampling of ICUs in our institute, had not isolated B.cepacia in the past. All the isolates from patients and the environmental samples belonged to the same biotype and exhibited the same antibiogram. The first neonate and the second child on chemotherapy might have predisposed to infections due to BCC with their physiological state of low immunity. The third child could have been exposed to the same bacterium while receiving oxygen and nebulizations with the contaminated water. This sporadic outbreak due to this bacterium in our ICU was controlled by the timely information given to the clinician, implementation of infection control measures such as fumigation, thorough hand washing techniques, screening of the staff in ICU, disinfecting thermometers and cohorting infected children. After the outbreak, the shelf life of distilled water used from large containers in the ICU was restricted to not more than 24 hours. BCC is intrinsically resistant to aminoglycosides, polymyxins and variable resistance to β-lactams, chloramphenicol, fluoroquinolones and trimethoprim. Minimum Inhibitory Concentration determination of our isolates revealed multidrug resistance. Though BCC species are highly resistant, antibiotic combinations have exhibited a reasonable response as shown in some studies. According to the Clinical and Laboratory Standards Institute guidelines, the drugs of choice against BCC include ceftazidime, minocycline, meropenem and cotrimoxazole. Drug combinations such as meropenem with ciprofloxacin and tobramycin as well as ceftazidime -tobramycin were reported in successful treatments. [2] The present study report highlights the potential role of B.cepacia in causing sporadic outbreaks especially in ICUs. It also emphasizes the clinicians to be vigilant about the possible sources of infection, their surveillance and management. Assurance of the quality of water, the essential component of many procedures in hospitals and periodical environmental sampling can reduce the hospital acquired infections associated with water that in turn can reduce the hospital stay and the increased financial burden to the patients.
